Triple spinal dysraphism is extremely rare. There are published reports of multiple discrete neural tube defects with intervening normal segments that are explained by the multisite closure theory of primary neurulation, having an association with Chiari malformation Type II consistent with the unified theory of McLone. The authors report on a 1-year-old child with contiguous myelomeningocele and lipomyelomeningocele centered on Type I split cord malformation with Chiari malformation Type II and hydrocephalus. This composite anomaly is probably due to select abnormalities of the neurenteric canal during gastrulation, with a contiguous cascading impact on both dysjunction of the neural tube and closure of the neuropore, resulting in a small posterior fossa, probably bringing the unified theory of McLone closer to the unified theory of Pang.
T riple spinal dysraphism, which consists of 3 discrete neural tube defects with normal intervening segments, is extremely rare, with hardly any cases reported in the literature. 11, 12 Most such cases with myelomeningocele (MMC) could be explained by the multisite closure theory of primary neurulation. 13 The association of defective primary neurulation with Chiari malformation Type II (CM-II) was explained by the unified theory of McLone, 5 implicating failure of apposition of spinal neuroceles. We report probably the first case of contiguous triple spinal dysraphism consisting of MMC and lipomyelomeningocele (lipo-MMC) centered on Type I split cord malformation (SCM I), associated with CM-II and hydrocephalus. We discuss the embryological basis and conundrum between the unified theory of Pang 7 and the unified theory of McLone.
case report

History and Examination
A 1-year-old girl presented with 2 swellings in her back, which were associated with increasing head size since birth. There was a history of excessive crying at the time of micturition, with delay in lower limb motor milestones. Examination revealed an upper cystic swelling that increased in size on crying, with the overlying skin papery thin, and a lower fatty swelling with a tuft of hair (Fig. 1) . Spine CT/MRI studies revealed an SCM I with 2 thecal sacs and a bony spur separating them at the T12/L1 level. There was an MMC superiorly, and a lipo-MMC inferiorly tethering the cord. Brain MRI revealed hydrocephalus and CM-II (Fig. 2) .
Operations and Postoperative Course
The child initially underwent right ventriculoperitoneal shunt placement. On a later date she underwent excision of the bony spur and lipo-MMC with repair of the MMC, detethering of the hemicords, and reconstitution of a single dural tube. Intraoperatively, the bony spur was observed to be wedging the superior MMC and the inferior lipo-MMC. The MMC was tethering the right hemicord and the lipo-MMC was tethering the distal "Y" junction of the hemicords (Fig. 3) . Postoperatively the child had mild paraparesis, which improved over a period of time.
discussion
Spinal dysraphism consists of all SCMs that are due to defects in embryonic stages, from gastrulation to primary and secondary neurulation. 8 Although the incidence of spinal dysraphism is approximately 1 in 1000 live births, multiple defects are extremely rare. 1 The unified theory of Pang proposed a common embryogenetic mechanism at the time of gastrulation to explain the development of all SCMs. 7 It speculated that an accessory neurenteric canal is formed by adhesions between ectoderm and endoderm, with the endomesenchymal tract condensing around and bisecting the developing notochord. In SCM I, the mesenchymal cells probably induce the formation of an osseocartilaginous septum dividing the spinal canal into 2 dural sheaths that have separate hemicords. However, this theory does not explain the rare association of SCM with neurulation defects or CM-II. 2 Neural tube defects such as lipo-MMC and MMC arise from abnormalities of neurulation. 1, 8 During neurulation, following the folding of neuroectodermal plate, the formed neural tube separates from the overlying cutaneous ectoderm in a process referred to as dysjunction. For the development of lipo-MMC, McLone et al. proposed premature dysjunction of the neuroectoderm prior to the completion of the neural tube, permitting entry of mesoderm into the lumen of the still incompletely closed neural tube. 6 This mesoderm subsequently differentiates into contiguous triple spinal dysraphism with cm-ii and hydrocephalus fat, thus preventing the completion of the neural tube, and thereby tethering the spinal cord. Closure of the neural tube, previously thought to be linear (like a zipper extending cranially and caudally), was hypothesized by Van Allen, in a multisite closure theory, to extend from several initiation sites along the craniocaudal neuraxis, with coordinated interaction of many waves of discontinuous neural tube closure. 13 This investigator noted that MMC at any of multiple locations could be attributed to failure of fusion of any of the closures or their adjoining neuropores. Only a few cases of triple neural tube defects have been reported in the literature, mostly with discrete defects having intervening normal segments (Table 1) . 4, 9, 11, 12 The associated CM-II and hydrocephalus in these cases could be explained by the unified theory of McLone, which is centered on defective apposition of neuroceles during neurulation, resulting in failure to maintain distension of the primitive ventricular system. 5 This lack of distension alters the osteoinductive effect on endochondral bone formation, leading to a small posterior fossa and maldevelopment of the CSF pathway, causing hydrocephalus. Although the association of neurulation defects with CM-II is well established, 3 this theory is incompatible with preneurulation defects such as SCM, as elucidated by the unified theory of Pang.
7
Various embryological hypotheses have been advocated to explain the etiology of different types of spinal dysraphism.
2,3,10-12 These hypotheses, however, are not supported by experimental evidence. Nevertheless, the unified theory of Pang and the unified theory of McLone are incongruent with a missing link between gastrulation and neurulation. 5, 7 There has been only 1 report (by Singh et al.) 9 of triple dysraphism with SCM Type II in association with CM-II, evoking an enigmatic link between gastrulation (unified theory of Pang) and neurulation (unified theory of McLone). However, the discrete nature of the lesions in their case imply multiple embryogenetic defects. To our knowledge, the contiguity of MMC and lipo-MMC centered on SCM I and associated with CM-II and hydrocephalus has not been reported yet. This can only be explained by contiguous errors at multiple stages of embryonic development-gastrulation, neurulation, and dysjunction.
In a previous work, Dhandapani et al. had suggested that faulty gastrulation adversely impacts the development of caudal cell mass during secondary neurulation. 2 Although Solanki et al. speculated that pluripotent tissue of the caudal cell mass during secondary neurulation is responsible for these kinds of multiple dysraphic conditions, 10 CM-II due to secondary neurulation would certainly be unlikely. We hypothesize that this combination of contiguous triple spinal dysraphism with CM-II is probably because of either a cascade of cumulative contiguous developmental errors due to select abnormality of the neurenteric canal or a specific genetic vulnerability impacting all stages independently. The former possibility 
